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$M(d)$ $d\cross d$ $d\cross d$ $N(d)$
$N(d)$ $M(d)$
$A\in N(d)$ $A\in N(d)$
$A$
$\sigma(A)=\{\lambda\in C:Ax=\lambda x,x\in C^{d}\backslash \{0\}\}$
$r(A)= \max\{|A| : \lambda\in\sigma(A)\}$
$A\in N(d)$ reducible $d\cross d$ $P$
$P^{T}AP=[Matrix]$
$B$ $D$ $0$ $P^{T}$ $P$
reducible irreducible
Perron Frobenius $A$ $r(A)$
[2].
1 (Perron Frobenius ) $A\in N(d)$ irreducible
(1) $r(A)\in\sigma(A)$
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(2) $r(A)$ $A$




$d$ $R^{d}$ $R_{+}^{d}$ $R_{+}^{d}=\{x=(x_{1}, \cdots, x_{d}):x_{i}\geq 0, i=1, \cdots, d\}$
$R_{+}^{d}$ $R^{d}$
$A\in N(d)$ $f$ : $R^{d}arrow R^{d}$ $f(x)=Ax(x\in R^{d})$ $f$ $R_{+}^{d}$
$f(R_{+}^{d})$ $R_{+}^{d}$ $f$
$v\in int(R_{+}^{d})$ int $(R_{+}^{d})$ $R_{+}^{d}$
3 Homogeneous
Perron Frobenius 1 [6].
$R^{d}$
$R_{+}^{d}$
$x,$ $y\in R^{d}$ $x\leq y$ $y-x\in R_{+}^{d}$ , $i(i=1, \cdots, d)$ $x_{i}\leq y_{i}$
$\leq$ $R^{d}$
$x,$ $y\in R^{d}$ $f:R_{+}^{d}arrow R_{+}^{d}$ $0\leq x\leq y$ $0\leq f(x)\leq f(y)$
$f$ $\alpha>0,$ $x\in R_{+}^{d}$ $f(\alpha x)=\alpha f(x)$ $f$
homogeneous
homogeneous $f$ : $R_{+}^{d}arrow R_{+}^{d}$ $\Vert f^{m}\Vert=\sup\{\Vert f^{m}(x)\Vert : x\in R_{+}^{d}, \Vert x\Vert\leq 1\}$
$f^{m}$ $f$ $m$ $\Vert$ . $R^{d}$
4
$\mathcal{A}=\{A_{1}, \cdots, A_{p}\}$ $P$ $d\cross d$ Bellman[1],
Bondarenko[3]
$x_{n+1}=f_{\mathcal{A}}(x_{n}) , n\in N_{0}$
$f_{\mathcal{A}}$ $f_{\mathcal{A}}(x)= \max_{A\in \mathcal{A}}Ax$ $\max$
$N_{0}$ $x_{n}\in R^{d}(n\in N_{0})$
$x_{0}\in R_{+}^{d}$ $x$ $\in R_{+}^{d}$ $(n\in N_{0})$
$R_{+}^{d}$ $R_{+}^{d}$
discrete switched positive linear system [4]
45
$\{$ 1, 2, $\cdots,$ $d\}$ $U$ $A_{i},$ $A_{j}\in \mathcal{A}$ $C\in N(d)$
$C^{k-throw}=\{\begin{array}{l}A_{i}^{k-throw} k\in UA_{j}^{k-throw} otherwise\end{array}$






(1) $f_{A}(x)$ homogeneous, $t>0$ $f_{\mathcal{A}}(tx)=tf_{A}(x)$
(2) $f_{A}(x)CS$ convex
(3) $x,$ $y\in R_{+}^{d}$ $x\leq y$ $f_{\mathcal{A}}(x)\leq f_{\mathcal{A}}(y)$
(4) $r(f_{A})= \lim_{marrow\infty}\Vert f_{\mathcal{A}}^{m}\Vert^{1/m}$
( $k$ $r(f_{A}^{k})=r(f_{\mathcal{A}})^{k}$
(6) $x\in R_{+}^{d}\backslash \{0\}$ $f_{\mathcal{A}}(x)=\lambda x$ $\lambda\leq r(f_{\mathcal{A}})$
(7) $\mathcal{A}$ $QI$ irreducible $f_{\mathcal{A}}$ $v\in int(R_{+}^{d})$
[ ] Bondarenko $g_{\mathcal{A}}(x)= \min_{A\in \mathcal{A}}Ax$ [3].
5
Perron Frobenius Doan
[4] positive switched system Lyapunov Collatz Wielandt
[ ] $( C, No.22510161)$
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